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(54) LOW DIELECTRIC RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
composition having excellent electric characteristics (low 
dielectric property) and heat resistance, especially useful for 
a high-frequency electronic parts for circuit board, insulating 
material, etc., by making the composition include a specific 
fluorine-containing aryl ether ketone polymer. 
SOLUTION: This composition comprises a fluorine-containing 
aryl ether ketone polymer of formula I [X is a halogen, a lower 
alkyl or a lower alkoxy; q is 0-4; n is a polymerization degree; 
m is 0 or 1; R1 is a group of formula II (X' and q are as shown 
for X and q, respectively; p is 0 or 1 ) ; R2 is a bifunctional 
aromatic group] (e.g. a polymer of formula III, etc.). The 
polymer is obtained, for example, by subjecting 2,3,4,5,6- 
pentafluorobenzoyl chloride and an alkoxybenzene to a 
Friedel-Crafts reaction in an organic solvent to give p~ 
(2,3,4,5,6-pentafluorobenzoyOalkoxybenzene, dealkylating p- 
(2,3,4,5,6- pentafluorobenzoyDalkoxybenzene to give a 
compound of formula IV (q is 0 or 1) and heating the 
compound in the presence of a basic compound in an organic 
solvent. 
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-/ - -rt / * fc ttx # y - ;i/r wteBf tr ^cita-^r, 

(XI) t^ti^4, 4' -b'X(2, 3. 4. 5. 
30 &-'<>&yfr*u'<>vjjv) i/y 

( b p d e ) * . mmmt^<DUt£Txmm&®& 

V. TlB^w (XII) : 
[0 1 15] 
[fb4 0] 

HO~R 2 ~OH (XII) 

[0116] fc/cU R'ttJjesS (1 1 ) &CM I 
V) CC*j^SSaiBJ«r*S. ti^^2i(D7x 

40 l) XinZti&^y vMt «;-;i/x-x;u^r h>M^{* 

[0117] ±sfflS:j£tc*5C^T, JStESe«, 2 0- 1 
5 0°C, »*L<»5 0- ] 2 0*CT*4. CCDBg, C 

w<ovMtvm±-$ h C t ifiX* 

[0118] ±B»^Sl6Tfleffl 3 ti tLT 
t&Rtf, N-y 2 - to >, n, N- 



(12) 



21 



(0 1 19] *fc. W«*«CC*$tfS4. 4' -t'X 
(2, 3, 4, 5, 6 -^<>3r:7;M-n*<>:/-OU) ^ 
7*~Jl*-^)UDmmZ. 5-5011%. H£L< 
1 0-3 0ii°/ot^^ 

[0121] *»wec*$c*T«ffl3n-5*att^^ft 

[0122] S/c, ±K*£Rj£W::tal»T, tt»tt<t^ 
^GWBStt, <£ffi£*-i£4, 4' -b*^ (2, 3, 
4, 5, 6 — tlsZyjijra^is^jjV) %sy 

[0123] ±KS^J5l£CCfcCi'rftffl3n42ffi(D^ 

^^^Mt^jiit^ ±ie^ (xii) Testis 

fe<Z>T**l«»«:«||R3tiftl^, WiL«. 2. 2-tT 
* (4 - tf *~Jl>) -1,1, 1,3.3, 

3-^+if7;l/^D^'CJ^N-> (tTF. r 6 FBAj <tl> 
*>) , t'^7xy-;bA (JWT. r b A j <tc>*>) v 
9, 9-h*X (4- t Fn^^>^^^;l/) ^;U^-u> 
<£IT. fHFj £1*5) . e^^^V-^F (JWT, 
TBFj il^) v ^^FD+y> (WT, THQJ <t 
C^) , UVOl/W-Jl/ (£TF\ rRSj *5<fc 30 

0'2- ( 3 -tf+S'? *~;l/) -2- (4' -:t3^>:7 
x~)V) 7"P^*> (jyT, T3, 4' -BAJ il^) 
tt£*#Ptfe>*l&. */c, 2«CD^^^-;Ht^<D^ 
JBMtt. 4, 4' -t'X (2, 3, 4, 5. 6 

0. 8-1. 2*Jk »*U<»0. 9-1. 1* 

JkC 

[0124] S£SJfci»Tffttt. ®£««J: D»3fe* ic 
[0125] 

[ 0 1 2 6 1 fcte, TlBUMWcfeO-C, ^ttcoi?ffl 

[ 0 I 2 7 ] NMR*^* hMt. 5 00MHz 

C 1 HK 125MHz ( 1J C) $/ct3:4 7 0MH z ( 50 



*SW 2 0 0 1 - 4 9 1 1 0 
22 

"Fjt'KUVarian Unity 500?: 
J*K>TfBl§*U/£. 4, 4' ->?^Jl/^-Ci-<>V r ^^^> 
14, ,9 F-NMRffl^ffl(D^S?ll<bUr^fflL/c 0 

[0128] m&mmt* sa»fcas«m«T«:2 

0 °C/5>(Dtt3f^3ST P e rkin-EImer TG 

[0129] @Wttg(D«J£«, 0. 5d L/g<£>zgg 
^o2 5t©figty^^;l/7-feh7$ K ( DMA c ) 
♦tOs twald-Fensk ettatt«:fflC»&C <h 

[0 130] HJfiWl : 2. 3. 4, 5, 6--<>£:7 
jM-d-4' -bFa^>!/7xy>^ 

2, 3, 4, 5. 6--^>^^^u-4' -^K^> 
«^>V r ^^y>6. Og, *Ki4 0mlfcJ:J>'4 8% 
*M**«iS3 0ml«:, 3 >^>1t-£<Ix./c;ftJg 

SHlMh^x^eff^lT, 3. 7g 
(JR^78. 8%) <D2, 3. 4, 5, 6-^>£:7JU 
^-n-4' -fc Fu**s'<>VyxS> («T. THP 
BPj £l^) IsX'mc. C<D£j&W<DWl 

] 4 2-1 4 3'Ct^o/c 0 £/c, JggONMR 

[0131] HJ6«2 : 4-fc Ka^v-4' - (2, 

3, 4, 5, 6 -^ly^yjv^ra-oV-iJV) isy* — 

&C3 ^iU^i p - ? * ^ + ->^ ^ y-;b<hft>6^J& 
Uc4-xh^Vy7x^i-f^3. 5 SftT 
;l/^r.r>A5. 4gW»7>;pax^>3 0ml 
*f±i&A,/c. 2, 3, 4, 5, 6 — ^5y)V*a$c& 
^WLte&UZ'X-hZ^uj K^6^fiSi^ti/c2, 3, 

4, 5. 6-^>^7;ltao^;^a7'/F3. 
7 g^^)^Iy^DPX^> 10ml fi 

*£aB^*tc#wt«ci9> < o spa . 15 affNR&utti* 

/Co SttaB^i»«:2 5 0ml ©TK^tcaEflDU. 

+ >-4' - (2. 3, 4, 5. 6 -■^>^^;t-^-p^< 
>V f ^>rU) y7^il/X-f;l/ (WT, f EPDEj i 

t*^) ©eaea*»/c (jr*6 o. 4%) 0 

[0 1 3 2 ] ^yr^y--$:ffix.tcyyXzit,c. EPD 
E 2. 1 TKi^® I 4 m 1 i>J:^4 8%^ft7j<^7k 



(13) 



2 0 0 1-49110 
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^^OHISStcioT. 4-t + - (2, 

3, 4, 5, 6 -'OftyjlXa^l'VJfry l>y*.~ 
>Vx.-T)l THPDEJ <bt>5) <DSe«S* 

»fc(iR*7 8. 8%) 0 HPDE©BWS«, 136-* 

HPDE*s£tfBPDEcDNMR{b^:7 F a) 
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1 3 7mo/c, &tc. 
1 iC^ 0 
[0133] 
[^1 J 





















HPDE 


-144.5 


-164.3 


-155.0 


143.6 


137.6 


142.3 


BPDE 


-144.3 


-164.0 


-154.5 


143.7 


137.6 


142.5 



a) ia F<t^>y 4, 4* -3?7^D^>y7*; > = - 1 1 0. 1 

l3 Cft*S/7H±^ DMSO-d6 = 39. 5ppm^n P pmt 
DMSO-d6 CD#f?*g»tc§S bTfr&fcftfco 



b) 

[0 13 4] : 4, 4' -t** (2, 3. 4, 

5, e-^y^yjl^a^^y^ji) Vy * r-;l,x-r 

* — ;1/X-tvI,6. 8 g[ ttftT^5— ^A26. 20 

WC/tS<t*J^>^A (CaClJ *a»«*«iLfc2 
5Omlg0Eo[]77X3{U±jA^c e 2, 3, 4, 
5, 6 -^^^l/sTD-^W^p^-f K 1 8. 5gis 
J:»^Pax^ l 5 m 1 Sfl* 
U&#*><9>-3< 9 ? ^ jBTUfc. SST»T». 

t>T\ JSlfetS^iBj* 2 5 0ml CD7k4Hc&2HIU i^n 

^^^-^e>OIWSSCcJ:0. 4. 4* -b** (2, 
3. 4, 5, 6-^>^7WD^>y^^) */7xX 
(«T. r BPDE J ©fifeteB* 
<iR*6 1 . 2%) o BPDECDBl^tt, 12 
5-1 2 7TTC**. *a<ONMR{b^7 h£±fB^I 

1 tc^-r. 

[0135] HJ6W4 

HPBP0. 5 sr. IISS^^AO. 36g, zyJ 

bT Z F (DMA c) 2 m 1 fcJ:C/F^x> 1 40 
m 1 fw — — ^ ?y\ aisfisV— % ~? 

v zmm&te&um&mm*m?Ltc2 5 m 1 



S<D#Jg:7 ^^3CCf±^/Co C<DU^I^ 1 6 0°CCC 

«9 0%t$)o/c e C©fk^»<Z>ttgtt % zsSf-JlTlz 
f-7U'*tO. 5g/dL<£>?£^ 2 5 c C(D^gT$J 
0. 18dL/gt^o/c 0 *fc, ^ 
^I/T-feFT^ FCC»-i-*^jg»^tt] l. 5%^o 

[0 136] ^%0|5 

otcN-y 2 - b*a vtss^&m^zzwtzmm 

W4 tmmiCL-C. HPBPOS^f* (£TF, T4F- 
PEKj *<Dt8*, 4X^8 5%, 

M0. 23dL/g, ^ ^7i* hT 5 FCt#T£ 
^R§8?#&i6. C04F-PEK 

^tefi?d 6 ~ 1 0 

^teWl4©*ffi(C*$C»T % HPBP0. 5g(7)Kb0iC 
HPDE 0. 5gr£flH\ f!2 K^^fe#TTS£*t7 

[0137] 
[^2] 
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(14) 

HPD E0i^ 



2 0 0 1-49110 
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*SB. 25 I_T IU P rX/ 


(%) 


mm. 


mm 
mm) 


(dL/g) 


(%) 


{%) 


6 


K 2 C0 3 


2 5 


120/80 


2/20 


0.2 3 


0 


8 1 


7 


K2CO3 


2 5 


1 6 0 


3 


0.3 7 


6. 3 


8 3 


8 


K 2 C0a 


2 5 


1 2 0 


2 0 


0. 1 8 


0 


8 0 


9 


K2CO3 


2 5 


1 4 0 


20 


0.4 4 


6. 1 


80 


1 0 


K2CO3 


1 0 


1 6 0 


3 


0.2 1 


0. 6 


80 



* ttAfcJU DMA c 0 . 5 & /dLCDi§ft. 2 5^<Di&S-C8![£ Lfcc 



1 0 1 3 8 ] mm i i 

HPDEO. 5g%flg^ $e>CC^^^;l/T*fe hTS K 

T4F-PEEKJ <hl>5) *«JBL/c. *<JD*5*. iR 
$8 2%, ISgO. 53dL/g, 5/^^7-fehr5 

-PEEK(D 15 F-NMRX^^ h**jJ:CJtI RX^^ 



4' -y7;l/tP^>y7xy> = -l 10. lppm 

c 0 1 3 9 ] mmm 1 2 

*J6«5rS6n/c4 F-PEKfcJrCJfUJfiffll 1 "C» 

20 3&t>'4 CC^T^m^#6n/c 0 
[0140] 
[*3J 



4 F-PEKfc«tlF4F-PEEKcD|»^tt 





10%« ("€) 


(Sfi%) 


10X« (-C) 


600-C, t^^tHDma 
®<D3im (MAX) 


4F-PEK 


443 


58 


421 


52 


4F-PEEK 


559 


82 


553 


62 



[0 14 1] 



4 F-PEK:fc<fctM F-PEEK©DSCt-^ 





Tg <«C) 


Tm (°C) 


4F-PEK 


1 8 1 


ND 


4F-PEEK 


16 6 


2 8 5 



[0142] mmm 1 

g (^/cWBA 0. 

0. 71g, HQ 
/tC*3. 4 ' - B A 
1 . 48g, DMA c 
1 

0*C«CftH»b, 2 



&2) ND:»nt. 

3-2 0 

<fcDflBS3*ifc6FBA 1. 2 
8 2 g, HF 1. 25g, BF 
0. 39g, RS 0. 39g£ 
0. 8 2 g) . ««K*»J«)A 
13ml ;I/X> 1 Oin 

CXS*«l&««:fflA/c 10 0ml 

liififticetu oc>~c h;i/x>£S 



50 



^iP(3T'^$4n/cBPDE 2. Og^C 
h^*02CC^L, ?6tCHJfeWl 4-1 9Ti#£>ft/c 

m^&o i r*-^ h^i5- 1 occ-en-e^-Tc 

Ute, 19 F -NMRX-^^ h;UC:fel>T, ,9 Ffb^>? 
M*4, 4' -y7;l/^p-c>v r 7xy>=-l io. 
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[0 14 3] 



(15) 
* 
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(%) 


Mia 
CO 


tie mi 

mm) 


Air St* 

(dL/g) 


(%) 


1 3 


BPDE-6FBA 


25 


80 


20 


0.22 


91 


1 4 


BPDE-6FBA 


25 


too 


20 


0.31 


92 


1 5 


BPDB-BA 


25 


80 


20 


0.19 


90 


I 6 


BPDE-HF 


25 


80 


20 


0.37 


99 


1 7 


BPDE-BF 


25 


80 


20 


0.35 


93 


1 8 


BPDE-BQ 


25 


80 


20 


0.28 


89 


1 9 


BPDE-RS 


25 


80 


20 


0.35 


88 


2 0 


BPDE-(3,4*-BA) 


25 


80 


20 


0.61 


94 



61) mm&, DMAc^tO. 5g/dLc;>&#L 2 5*C0l«T^Lfe o 

62) 7X^^^tt, **«#**fcM<&*fc75*- 0 

mmmi 4-2 oT^en/cBPDEcos^f* («t. 20 [0145] 

T8F-PEKEKJ O*«5£tt*«|£0fc£3K [*6] 







10%* <°C) 


soot. mMtnt&mt 


10m oc) 


500-C. &£tEfr-C<DJBHtj 


1 4 


BPDE-6FBA 


524 


62 


518 


60 


1 5 


BPDB-BA 


499 


66 


509 


69 


1 6 


BPDE-HF 


533 


79 


535 


73 


I 7 


BPDB-BF 


502 


72 


496 


68 


1 8 


BPDB-HQ 


524 


70 


505 


59 


1 9 


BPDE-RS 


599 


90 


544 


66 



tO 1 4 6] ★ * [317] 



8F — PEKEKGDDS Cr-^ 







Tg C€) 


Tm (°C) 


1 4 


BPDE-6FBA 


1 74 


ND 


15 


BPDE-BA 


1 7 0 


ND 


1 6 


BPDE-HF 


2 3 9 


ND 


1 7 


BPDE-BF 


16 2 


ND 


1 8 


BPDE-HQ 


1 6 3 


3 2 7 


1 9 


BPDE-RS 


1 5 2 


3 3 8 


2 O 


BPDE- (3, 4' -BA) 


1 5 5 


ND 



&1) DSCIt Si^5 0-Cfre>3 5 0-C&-C2 0*C/ft(Dmf& 



&2) Ni>:&&$n?o 



[0147] mmmz 2 



50 m^mi 4-1 7SO'2 OTfi^n/cBPDEOMtt 



(16) «fBB2 0 0 1 -49 1 1 0 

29 30 
Ommm ( e) lMHzOtfflt. 2 5'COSS * [0 148] 







mW (e) 


1 4 


BPDE-6FBA 


3.0 6 


1 5 


BPDE-BA 


3.12 


1 6 


BPDE-HF 


3. 52 


l 7 


BPDE-BF 


2.8 7 


2 0 


BPDE-(3,4'-BA) 


3.11 



[0149] 



[04] ^Sfe«l 1 Ti#6*l/c4F-PEEK<DI R 
[15] m&mi 4XWhtitcBP DE - 6F BACD 
(ffiiltt) SOWtttttStsa ( 1 ) TnkZ 20 [06] Hftffll 5t»6*ifcBPDE-BAOI R 



[0 1] SUfiffll ir|fe>n/c4F-PEEK© n F 
[02] 4tf#6n/cBPDE-6FBA(D 
[03] mMM5X'mhtltc4F-PEK<D] RX^*30 



[07] ^£^1 6Tif WcBPDE-HFOl R 
[0 8] ^IfeWl 7Ti#6tl/cBPDE-BF(7>I R 
[0 9] mi&Wl 8Ti#6tl/cBPDE-HQ(Dl R 
[010] Slj&fcPJl 9rj#^>n/cBPDE -RS<D I 



[03] 




Stft (cm' 1 ) 



(18) 



ttffl 2001-49] 10 




(19) «W 2001-491 10 

[04 ) 

107. 88 r 




(cm-1) 
[H5] 



107. 78 r 




[06] 




fcft (cm" 1 ) 



(21) 



mffl 2 0 0 1-49110 




